Phosphatidylinositol 3-kinase, MEK-1 and p38 mediate leptin/interferon-gamma synergistic NOS type II induction in chondrocytes.
In a previous study, we established that leptin acts synergistically with interferon-gamma in inducing nitric oxide synthase type II in cultured chondrocytes via Janus kinase-2 activation. However, the exact molecular mechanism that accounts for this synergism is not completely understood. The aim of the present study was to further delineate the signalling pathway used by leptin/interferon-gamma in the nitric oxide synthase type II induction in chondrocytes. Consequently, the roles of PI-3 kinase, MEK1 and p38 kinase were investigated using specific pharmacological inhibitors (Wortmannin, LY 294002, PD 098,059 and SB 203580). For this purpose, the amount of stable nitrite, the end product of NO generation by activated chondrocytes, has been evaluated by Griess colorimetric reaction in culture medium of human primary chondrocytes and in the murine ATDC5 cell line stimulated with leptin (400 nM) and interferon-gamma (1 ng/ml), alone or in combination. Specific inhibitors for PI-3K, MEK1 and p38 were added 1 h before stimulation. Nitric oxide synthase type II mRNA was investigated by real-time RT-PCR and NOS type II protein expression has been evaluated by western blot analysis. Our results showed that, as expected, leptin synergizes with IFN-gamma in inducing NO accumulation in the supernatant of co-stimulated cells. Pre-treatment with Wortmannin, LY 294002, PD 098,059 and SB 203580 caused a significant decrease in nitrite production, NOS type II protein expression and NOS type II mRNA expression induced by leptin and interferon-gamma co-stimulation. These findings were confirmed in 15 and 21-day differentiated ATDC5 cells, and in normal human primary chondrocytes. This is the first report showing that NOS type II induction triggered by co-stimulation with leptin and interferon-gamma is mediated by a signaling pathway involving PI-3K, MEK1 and p38.